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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent corrosion of a 
chamber by plasma by constituting the wall surfaces and 
other parts in a plasma reactor of composite constituting 
bodies formed by coating substrates of an aluminum base 
with boron carbide. 

SOLUTION: Oxide on the aluminum surfaces is removed and 
the boron carbide is thermally sprayed thereto. The boron 
carbide is preferably B4C. The annular zone 56 of an upper 
housing 14 constituting the wall surfaces in the plasma 
reactor is concealed by a mask and the anodically oxidized 
coating 54 of the annular zone 56 is removed by grit 
blasting. The B4C is thermally sprayed to the annular zone 
56 and to the side slightly outer than the same to form the 
B4C layer 58 on the upper housing 1 4. Since the B4C has 
resistance to high-density BCI3 plasma, the thickness of 
the thermal spraying coating suffices with 125 to 250/im. 
The aluminium is soft and, therefor, the B4C layer 58 « 
adheres securely to the aluminum. 
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T\ drt^2O07-n-lr^{i*i:J6TiKBBtl»ii:tC-r 
S. tfUlfTani ^*UB^F»5 , 0 81, 0 7 7# 
■^mifflcD Shaffer , *<Affi£C:fc3lffiLTO.&:$aft£ 

<k "3«aS*raijK36««4 S . B 4 Ct&ftli. *BWr 'J 7 

TW^y? 7 x<0A- H7 i-XTO'l X*t(Har 
dface Alloys Inc.)«J: 9AWK?*4. 80**4 7V> 
B 4 CW&Wmt. W®&&k\'^VVftm2. 0 0 
Oppi, i500ppra. T;P5-^A270pp 
m. 7^*v^A4 8ppmivWdtTlftt#4;i& 

y ySBO-fe 7*4 yft(CeradyneInc. ) *>W^>tlS . 
[0036] flBSCkfiHr, +*Vi*n\%k.L\ZVM8lx 
^^fcLT. w&tcmw h<T>*J&mh Z t tfXi 

h. B.cmmiM^rx'^ommhz 
wmsatert-h x o £znm&&vumi.-t& z t 

jWff*U\ HI. 2tf>±>v>i'*y**14T1i. 
(tx* & -it tv^i>. znfcih. 

1 4 £J3v vt h- 3 80jJ5T*>»$Hi*'<-1f 

-l)y;/5 0 (S4t^mH$-ll*) iLtJICM 



2k<0BfciSlU i*i<5.=«wiafcttaflJ*Jt2^- 
;u#t£g;*ix6 . iBBCJfi&T . fix* 9 7 * x 5 2 £ 

^rT^S-^^±A^^>^ l 4lzZtib£ft-tZ 

[0037] vrisxhicx^-v-vym, 
mi<r)^ y^m^wtLX'ikhixx^tz. zmt 

JXtVKtt IXH h-f , *4 y y 7*7 -^t- 
8itf<D*i8iBO i O fco y y^U-XjWftSSfiT^ 

[0038] ^ny^/-yq F$S£ft& 2oft©JS 

4 h'Wit&WSv (^xxi^-) -tl,*aT-J> 

[0039] ^X7"l^-t(i. Pawlowski WThe Scienc 
e and Engineering of Thermal Spray Coatings (Wile 
y, 1995) <02 8~5 2H{:ieSSm.J:-3t|gJ£W : 5r 
ST* 9. «^^7-DHrX^^ttS. dfl^O^T) 

»^ L<iiiSI$SB 4 C) SrfflV^StOT- 

[00403 71^-^X71^- (^ifeX71x-. 7U- 

cj«rc«ffl8** . mmmmmx-miizm 

jttS. ©aKSMXTP- (high-velocity oxy-fue 
1 spraying)T'{±. «**flSSa«04»fcfiA$-li:4. 
[0041] #ffl^.TT'07 , 7X-7X7'U-T'J±. 2o 

x-i^titz/fxmztuzm^-rmmi. n-r^ 

GB^N^f Jj-fflT'f h A PSV-f'J 7^Xtt(APS Mat 
erials. I nc . ) t'S*tl> ^ tfX'% h . 
[0042] Tl — *- v-3 y**y (detonation-gun) X 

/wmmzm&i. xn-9rynzi.^ax\z^ 
->- 3 y/fxxru-ii. yTjT-t-fM y?4 

T7---K'JXc07"7^-feTXXr-f-tt(Praxair S.T., I 
nc.)A>£ffi,ft£ D-gun coating h LTA#"Htt'ft 



[0043] Z<7)£o%&ZTU- 

cgO^T-^it^J: *) t*< i 3 feints** . 

r -f yfl J: a k t43HRfc:«SW-6 . SUHWMUHK 

*•&. 

[0044] wm<o$> < <r>mm\t. mtm^a oztv 
i?'j?%< k t f #y k & Jt&fttaffl^xr 

n-T f VTTBfcfcBTSlIfc** - k tfjfiWC* 0 . 2> 
«£tf, HI. 2^-*tf-h3 8^±A?y'y;?'l 

Annxvrx? Aontm^-n- 4>?\±. ft 
[0045] l^l. rtflkonfliiirraL^AKS^ 

r^S-^Ak^ay^-A^f b'£fi*-&;bii-*:4 y-f 
-a-7M y^^&T/US-^ASLkA^y'y/S: 

> N'rtscoig^-e oflnof&sfcaisg* h tzMz&\ mi 

[0 04 6] loor^s^^AyN^yy^i 4c7)-gp 
-y5 3*^W!iPX$itTv^. i^y'y^.i. Z<D 
NMHMM 5 4 TIMHSMtS tiKNBHIft CK4 * 

T^-;kfi«Or<fn"rv^. ±»M*>_tfc:ovvctt. oy 
yyyj^-y5 3<7nm^Ms f&mmwmmnxiz 

Uim*) : &hixx-»/?)i>7\'-T<yy55X'W.*Wk 
thti. ^y^&mnmmm&z^ix^z,. 

[0047] L*> U (£**>£><7>XA-X3rlt&IHt7 

771^* (iwkT^s-^A) tt#*fc«vvtm 
x-h 0 aB*<ox7' u-wHojjaiKiiajt-r & k #*. hti 

Tv>i. T;P5-i>A{i«c^*><^ay*-MM FjWS 

*4£fc#»4U\ got. ttUtftefcSfe? 
fU-i^yy;/ 1 4<7»SH££5 6 tlx? LTBU 

yy-y v77xv\,ziL*)i%5 wsxmw&ims 45- 



#PHM0-251871 



TB 4 C£jg3tU iA^^'y^^cOT/US-^cO 
±fcB 4 C«5 8*J»£**. Sltn-r-fy^(iff§ 
5~~10mi 1 ( 1 2 5~2 5 0;urn) fc#j83*u £ 

nmzzhziix. m^Mzmmmmm^ti 

[0048] &%«7)smi7-x> (mm) izmz 
mi^coi^comm^mm (sem> ogi 

1i&It¥IM6K^*fr\ £*tfi. 7/1^^70^ 
Al 606 l-T6cOS«(3B 4 CS:ip$^4 00Atm 

7F7"7^hlCj:0 5 0-7 0^m-C*o^. TfghjDl 

py^-AM Fn-T^yXoff^Ofc/J^fc*^ 
iWifn^-AM FT'ti, T;l^5->>A 

\,z$Litzh<r>x'bhtf. wmi.ftsmx&-x*j:u& 

( tr-yl^r* h ) ttt . ifflgfeft^ 1 0 0 0 p s i (7 
xlO^Nt/m') k3fcv^k*«*S*ufe. 
[0049] L*>L. ^K-fbl54«x-yy'£D±^B 

4 c « 5 8 <J0r-/i- 6 0 xii v ^zmmtcwm^ t z> 

*im&m 4 . B« C ttHfilSMKT^ S -^A^^Hfii 
U^-V^k TV^fcA. 0*<|lJfilL 

C l 3 *«B 4 CSrTy^-^-y hL. -?-^mA^£7)7;W 

[0050] zommzmm msBMzibiL 

*>. ^yA-gi40Stli^5 6<7)»^?/i&Sg?S:H 
t?w6 2c04'Sr^lJPl-rS. SWmlS*lfc»6 2 
14 . » Wtl 5 4k SSii^ 5 6 OfiltfSBse 
t\ dfoy^-A"^ Ytf&7<DTfl'$.-*7&<D±l l ZX7 
V- ZtihttotfrmizbtziXmSX^h. Ziiii. 

itftff 5 4 conztitz ita9f»e>Ttzbl*m*is 
#>h«.*X'hh. ifz. fix;X)VK5 2<r>%ti?ix<7) 

2<om*)t nmtzxr . sswntm 1 o o 

~1 50v-f ^n-f yf- (2. 5~3. 8jum)<7)^E 
tt±tfRak&&J:^ ^yyh^Xh^fflV^Tff^ 
iiS*^ dc0^h.S(41 0 0~3 0 0-?-f ?D-fyf- 
(2. 5~7. 6//m) k^-5/ct-?k£v^gHT-tW 
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Wix-bh. awe. wtx.toi.uzTJUz.-'jA.zmzV) 
6 0-7 5um?Wim&ititz ! m. mmm^^mhz 

<7)X7U-I,z£ h B 4 C n—f < >7<?)mW&mS.±M 

M^Kt ttatfeSI t^fut. 
[00 5 1] T;PS-^i>J:;v7>''>'7'14#, 02cO 

tULX^Z. 

[0052] BHfflMfc7rt'5 -9A*>±fc#Ci>*-A 

Itf MSalil-J 2 5 ju mT&-5 . S^OTSixti . IBSiMb 
tOHtaE^TV^S. <fcvVt\ B 4 CJl£JfE;S2 2 5/i 

zzx\ -msmnvm*. vv7Mbw<M&>t*ft0> 
0 7 &smms&> 5 fg^fgg^n 8 assume 

[0053] iteMVMfrmzti^Xli, Ws®Mfcm* 

worn*?* ++wm0>?hB t czx7i'-L£i 
mm b 4 c a — f 4 y ^i«WHJMt» taw t «« t fc 

[0054] !tfny*-A-| HSr^SK-ftr/P^-^A 
<D%^im£M${mztmZ-£&Zb\tftlzax hfflT 

[0055] *8'*&6*>tt*IS9 s tfoy^-A^f H 

[0056] !ifo^-AM Hffl*JgjS-rSfcftOfS3 
ft*Jlffl*» (CVD) fcJOjKoya-A 

z/ 3 y) izX&BtCJ&nmmZ. Stinton ^(CiO "A 
dvanced Ceramics by Chemical Vapor Deposition Tech 
niques", American Ceramics Society Bulletin Vol.6 
7. no.2, 1988<7)3 5 0~5 5KfctPJJ$;rra^. flf 
ffifl^'xfiBC l 3 . CH 4 &t/H 2 T'£>0. gfeUtSBBS 
111 2 0 0-14 0 0-CT'^?.. !&it«CVDCD-?T5 
-f-^-fcL ^i]VV*)\,-TWn*ry J <i)i'X<F>*7)\sY 
-y r-#(ultramet Inc.)£ij£ff hZbifiX'% h. # 



m&CVD7a-bZX'tm%-£hZbti**S&X'$>h. X 
□V*-aMWPECVD (T^XvljgCVD) 
*rtSi|ffiBfti: LTtt, B 2 H 6 fcCH 4 #»<oilT^ 

*. 7yx-?cvDzm^zbiz£*)., mw&tmz 
mw&zm^zbw*imb%&. B<ciznt&m 
mwb ix bc 1 3 zm^ix^&zb&. b 4 c#bc 

l 3 lz*v1-y7ZtvZ^tf*>5ZLbZ*l,X^&. 
[0057] B 4 C<7)CVDJBI£. ^57r-f 

y<o±xim%%-£t:. zcDi-zxTiSEummm^Mt: 

®9lzm-. IsmzfyVrA YW&ithh. B 4 C 
JfS»18 0iumt:CVD*W?-frfc. SAfflaftfC 

U CVD^oy^w^ r-*(0^m(ii§§*l73 0/im<0 
IHfl*ffLTH*. CVDB 4 C^600^U-/ Y<T> 

izx<o. ftmzxA.-xKftzm&zbtfX'Zizb 

ffnft&oBiCmn. jv-Tiyff}%?"*yjw 
--ynz*y)mtzt&&zz:b¥X'$&. cvd*' 

t. z<r>x-zisz $&mxte%mx'Z hXo c-r s z. t 

[0058] .tfnvtf-A-f H*ffi&»dW-6»40* 
^ffiOKK (surface conversion)^ 0 , ZZX' 

h. miii. BiO&mT* hbKJ&ZitX. #o 

-jisw=2r^ -f r<n~wf. wmmw, 5, 250, 32 

4-f tc^Sni.. KKn-r^ B*BI 

[0059] *IWkltlRW^3R*tc«L-C»#<^ 
^it^SrliltBC 1, % C 
l 2 &^ArC0S^S7'7Xvt4^^Uc. i«I 

i. iix^lr>r;UT'«0ft?cEAaJKS-^2^-r. 
[0060] 

[^23 
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fcfr 


mm 


** 
Mfe 

(pxn/br) 


B 4 C 




O.025 


B 4 C 




<0.025 


B 4 C 




<0.025 


B 4 C 




<0.025 


B 4 C 




' <0.025 


Zr0 2 




' 038 




/u 


2.84 




C-27 6 To^f 


1,78 


AJ 2 0 3 




0.84 


MA 




1.91 


Al 2 0, 




0.86 | 


A1 2 0, 




2.18 



0. O25^m/hrJ:0t>ffiV «fcaiBi»e*trC 

at tx z <o «t o ^m-msx-htiu. KonnmsHs 

[006 1] K<cmm*®tr>*.ffltttLX^hb 

!gdbtihtfM*im%tmt ixa. mmm way 

-M b7>f K> . mzs i 3 N t imft>til. 

-tfym-kumx'te. bc 1 3 m®£.T7X'?fiX'zti 
h 2 ^<mmm.\m tx - y * y^aurca # 

mm<mnx'K^^iX'hh. xivtnmmmu. m 
ttz&fcthztmmx'bh. mmMcnrnt. *m 
mmmizti^xfcKmi^iix&t). msm^t: 

tbnmcv D*?Xy XvBj&c v DliBBfe&H-fl-fcaLC 

n-txt,zXt)m%thZti>X'ZZ>. ClOJ:3l:, ffifc 
d d trffia^- 6 -kX ommztt LXXnyjj-j N' 

viz+fHzimi,'fth^<?>x'hz>. mimmtfxvy 
*>->u f twr<.x^ffl%j!iii. Tfrs.i-tmKxms* 



[0062] KSf-^p yvN'o«c03-f -f vnztth 

xn&tKzwszmt. mm±x-hh. 
mizm^&yyxivTt'm. mmtmmizb 
tfmx*$>zt:»>. femmzTjx y--y/*f? 

Atzmwuuzifr&ii. xyrmuzxvjyimnmz 
m&mmizmtizimmizm-tztizo. tm 

7-#>b7yX~?XTU-?-tf><,zi$bX-T£:<?>m 

mz'tf^z. zixk?-#y*imumi'&mi. i 

X'it. 0. 00 09~0. 00 18g/cm 2 c7)®H^ 
Z.tl\ZX£$WX'bhb%iLt)tlh. ti 

X'^tzzb^M.m^ix^. 

[0063] SWW&HSStt'J T? y>^m^ 

izWZ&lXiiTvtxlz&'mwgmLfr-ii-Z-*^ 

5. Z<VW&X\ VtMimvWs 
W&tt.f-*>''*b7 ! 5X-?x7y-B<CX'm*H'>iz. 
Vy7tt-th&*VXvmtiX\ WPttSr-X^x? 
f-y^l^tfSrfflvvtfi^rt:. ■rox-yf-y^i'trfc: 
tt, ffyA'EMl 2 h-^?BC 1 8 , C 1 2 &tfA 

<i#;l SOO^-yhT'&Os 14 5~200W<7)RFl: 
■hX"< : TX5MZ)^7Xttz.tz. if,Wi)-*4 V 

<, RflSBpc-yf-W hiW'Cffl'-ifc. x-yf-y 
-fny^-AM Ff-^yAtf>:fr*^»a> 

ofc. vm 4 y<?wru yrJfrb 
/vi-VAby * vvisxv<ni&<v8gm±, m%y 

^wnv h a-T < ywmm&mmizmteit* 
\±vt®ztihh<7)X-hh. 

[ 0 0 6 4 ] ^SSfliT^S x^AO±(CB 4 C £1*3- 

C3-f-f yyitzi-^y^m^x. H«0«M<7)it 
[0065] viix^«oMmt:»W. *oy*-A^ h 
[0066] ±S$fH0tflmx ^;PX -y f- U ^ffl 
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-*7J>7V4 < imim%7ll> 5 —*7J± z t# 

?#<Kr< k 1 9 o w t y^zm^mmnm^tsn 
[00 67] u>>u xf-yux^mcoxf— )Vm<r> 
W 7y?rA Y tiS^ tLX W<zW$ Ltz . 

[0068] =&tmmitmz%ifi%x. v^>hxh 
hit, %<nm<r>77X^7v*xbmhiMsl~*r>rt<r> 

[00 69] zzt?+vyjmtz^x*%,mmty 
ix # 7y X-? u T9 ? nm^ufo. mum 

?\ Tn-txtfxm<7)sx>i^?i/^7-^vvmz^ 
x. *m&mn&m%-r$>ztmmx'h&. ttz. 

vm^zmt? zzt^fcx-hh. mnryx-? 
y-xa, *4 y^yjvzmmttxzmx-t 

yX-?iz-fl, 
[0070] 

[IgBfl^*] £o<k?K, *^(C«tit{f. i&OXh 
X"7U*i<>\iV7-<tf&<, TyXvTn-tXlz&m 
wm&L-h^z.tc^jmzm^&Zblzkr) . axh(T> 

fflmzjM(,zi&mt&. Tyxwm-kmzttLx. 



[si ] *%mmm&7yx^v79?nmM% 
mmmxhh. 

[H2] hi <^r^ x~?v77? (n-unmnmx h 

0. ^^-Cti, @lJil-l|gte$->£i<0T-&6.ri: 
[03 ] ig&I^w^tfxOT^Xv'j r? ?n<r>7- 

x><7mw.tt-tmx'fo&<, 

IW14] 7yX-?y7??ftX'm^&KMzMl8.$tit: 

#uy#-/w vmttco®®mx'$>z>. 
[05] ^ri^- xmftmz-i-TivyL 
tzmtmnmx'hh. 

[06 3 A^c7)T^5-">A(bare aluminum)c7)±{C?§ 
[07 3 ^ffiiM:T;l'-$-'>A(anodized aluminum) O) 

u,zm uz®mm?nx-hh . 

[083 ^&iM:T/l'$- , 7A(anodizecl aluminum)*?) 

±.iz®% Ltzmm-Mx-hh. 
-am Yommnxhz. 

1 O-SaSrjyA-b^yK 12— t7$-y?F- 
A» M-Jh/vfrS/*'*', 1 6-^f*?^M, 18- 
>-x/l/7. 2 0-TA>>y>^ 2 2- Xn-X, 2 4 

-K SO-X^—t-'Jy^ 5 2-^*XJ}-'j7-f 
X, 5 3-OVy?7Jl-y. 5 4-Wi&fflt3-T< 
5 5--7^71/-f^/. 5 8-B 4 C 



[03] 



[04] 
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[08] 
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[09] 
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